A novel 3-step enantioselective synthesis of pyrenylalanine with subsequent incorporation into opioid, CCK, and melanotropin ligands.
Pyrene possesses unique spectroscopic properties such as a high quantum yield, a long half-life in the excited state, and the ability to form excimers when in proximity to each other in the excited state. These properties allow pyrenylalanine, which is a pyrene moiety incorporated into an amino acid, to be used as a fluorescent probe in peptides and proteins. The common route for the synthesis of pyrenylalanine involves 5 steps, with subsequent separation of the two isomers by recrystallization. This paper reports a novel 3-step asymmetric synthesis of pyrenylalanine with high enantioselectivity, good yields, and facile isomer purification. After synthesis, pyrenylalanine was incorporated into a series of opioid, CCK, and melanotropin peptide ligands in order to study the effects of aromaticity, lipophilicity, and steric properties on their potency and efficacy at their corresponding biological receptors. The change in binding and efficacy of the labeled ligands as compared to the unlabeled ligands demonstrates the possible role of lipophilicity/aromaticity in the binding and signal transduction of the ligand-receptor interaction.